ASSSI| GNMVENT 3

Text book Assignnment: “Boilers,” chapter 4, pages 4-1 through 4-15, and *Steam Tur bines,”
chapter 5, pages 5-1 through 5-1.

3-1. Wiat is the function of a boiler in 3-6. Waich of the following terns refers
the steam cycle? to the actual tenperature at the

superheater outlet?
1. To convert water into steam

2. To convert steam into water

3. To convert thermal energy into
chemi cal energy

4. To convert mechanical energy into
t hermal energy

Design tenperature

Operating tenperature

Total heating 'surface tenperature
Economi zer surface tenperature
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3-7. As far as boilers are concerned, what

3-2. Wiich of the following NSTM chapters is the only distinction between a
contains information on boilers? drum and a header?
1. Chap 079 1. Size
2. Chap 090 2. Color
3. Chap 221 3. Headers nmy be entered by a person
4. Chap 554 4. Druns may not be entered by a
person
3-3. What conpartnent contains the boilers,
the station for firing or operating 3-8. Which of the follow ng conponents can
the boilers, and the main propulsion be found on boilers used onboard
engi nes? naval shi ps?
1. The boiler room 1. Steam and water druns
2. The main machinery room 2. CGenerating and circulating tubes
3. The fireroom 3. Superheaters and econom zers
4. The boiler operating station 4. Al of the above
3-4. What termrefers to the tine during 3-9. During normal operation, the water in
which the boilers have fires Ilighted the steam drum is kept at
until the fires are secured? approxi mately what |evel ?
1. Steam drum pressure 1. Full
2. Design tenperature 2. 12 full
3. Superheater outlet pressure 3. 1/3 full
4. Steam ng hours 4. 1/4 full

3-5. Boiler overload capacity is usually
what percent of boiler full-power

capacity?
1. 100%
2. 110%
3. 120%
4. 130%
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3-10

3-11.

3-12

3-13

3-14.

In reference to the water drum which

of the followi ng statenents is

accurate?

1. The water drumis the sane size as
t he header

2. The water drumis |arger
steam drum

3. The water drumis smaller
header

4. The water
header

than the
t han the

drumis larger than the

Downconers range in dianeter from 3

i nches to

9 inches
8 inches
6 inches
4 inches

PO E

CGenerating tubes are made of what type
of metal ?

1. Steel

2. Copper
3. Brass
4. Tin

The surface blow pipe is used for
which of the follow ng purposes?

1. To renove suspended solid matter
that floats on top of the water

2. To lower the steam drum water | evel

3. To blow water out to |ower the
chemcal level in the boiler when
it becomes too high

4. Al of the above

How many people are required during

boiler light off?
1. One

2. Two

3. Three

4. Four
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3-15.

3-16

3-17

3-18

3- 1.

In reference to boiler design
pressure, which of the follow ng
statenments is accurate?

1. Design pressure is the same as
operating pressure

2. Design pressure is lower than
operating pressure
3. Design pressure isnot given in

the manufacturer’s technica
manual for a particular boiler

4. Design pressure is the maxi num
pressure specified by the boiler
manuf acturer as a criterion for
boi |l er design

Wiy are single-furnace boilers often
referred to as D-type boilers?

1. They are manufactured by the Delta
Manuf acturi ng Conpany

2. The tubes form a shape that
like the letter D

3. The steam and water

| ooks

al ways flow

down

4. The D indicates a double boiler-
wal I thickness

In naval propulsion plants, where are

the burners usually |ocated?

1. At the front of the boiler

2. At the back of the boiler

3. On the right side of the boiler
4., On the left side of the boiler

On alnost all boilers used in the
propul sion plants of naval ships,
what protects the superheater tubes
from radi ant heat?

1. Water screen baffles

2. Insulating block

3. Air tubes

4. \ater screen tubes
What is the approxi mate operating

pressure range for header-type

boi l ers?

1. 300 to 425 ps
2. 435 to 700 pa
3. 700 to 825 pa
4. 825 to 925 ps



3-20

3-21.

3-22

3-23

3-24

3- 25.

What tubes lead fromthe water drumto 3- 26
t he steam drunf
1. Cenerating tubes
2. Sidewal |l tubes
3. Superheater tubes
4. Water wall tubes
Which of the following are used to
reduce the swirling notion of the
water as it enters the downconers?
3-27
1. Scrubbers
2. Screen plates
3. Vortex elimnators
4. Steam separators
Wiere does the steam go after it
| eaves the scrubbers?
1. To the cycl one steam separator 3-28
2. To the front vortex elimnator
3. To the surface bl ow pipe
4. To the dry pipe
Which of the followi ng devices break
up the fuel into very fine particles?
1. Atonizers
2. Diffuser plates
3. Air foils
4. Baffles
Hero designed and built which of the 3-29
followi ng types of engines?
1. Gas-powered
2. Electric-powered
3. Steam powered
4. Sol ar - power ed
Hero's turbine (aeolipile) consists of
a hollow sphere with a total of how 3-30

many canted nozzles?

One
Two
Three
Four

PONE
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The water wheel that was used to
operate the flour mlls in colonial
times and the comon windm |l used to
punp water are exanples of what
principl e?

1. The turbine principle

2. The reciprocating engine principle
3. The solar energy principle

4. The gravity flow principle

What two nmethods are used in turbine

design and construction to get the

desired results from a turbine?

Steam and rotary principles
Rotary and reciprocating

| npul se and reaction principles
Reaction and rotary principles

PoNE

The energy to rotate an inpul se
turbine is derived from what source?

1. The potential energy of the heat
flowing through the nozzles

2. The kinetic energy of the steam
flowing through the turbine shaft

3. The mechani cal energy of the
turbine shaft derived from the
atom zers

4. The kinetic energy of the steam
flow ng through the nozzles

As the steam passes through a nozzle,

potential energy is converted into
what ot her type of energy?

1. Mechanical potential energy

2. Kinetic energy

3. Thermal energy

4. Chenical energy

I npul se turbines may be used to drive
which of the follow ng equipment?
Forced draft bl owers
Punps

Mai n propul sion turbines
Al of the above

PwbdE



3- 31.

3-32

3-33

3-34

3- 35.

Hero's turbine was invented |ong

before Newton's tinme, but It was a
wor ki ng nodel of Newton's

first law of notion
second |aw of notion
third Iaw of notion
fourth law of notion

PwnNPRE

What does a reaction turbine use to
drive the rotor?

P

The reaction of a steam jet

2. The reaction of a gas when
converted to a solid

3. The reaction of a water jet

4. The reaction of a rapid change in

steam tenperature

What is generally stated in Newton's

third law of notion?

1. For every action there nust be an
equal and opposite reaction

2. Matter can be neither created nor
destroyed

3. The total quantity of energy in the

uni verse is always the sane

4. At the nol ecular or subnol ecul ar
l evel, heat transfer takes place
t hrough both the processes of
conduction and radiation

In a reaction turbine, the stationary
bl ades attached to the turbine casing
act as nozzles and direct the steamto

t he

1. shaft

2. bearings

3. baffles

4. nmoving bl ades

When you let the air escape through
the small opening in a balloon, what
energy transformation is taking place?

Kinetic energy to potentia
Potential energy to kinetic energy
Thermal energy to chenmical energy

Mechani cal energy to kinetic energy

ener gy

PonNkE
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3-36

3- 37.

3- 38.

3- 39.

3- 40.

A reaction turbine has all the
advant ages of an |npul se-type
turbine, plus which of the follow ng
features?

1. A slower operating speed
2. Geater efficiency
3. Both 1 and 2 above
4. A faster operating speed

For nonsuperheated applications,
turbine casings are made from which
of the follow ng materials?

1. Cast carbon steel
2. Brass

3. Tin

4. Plastic

For superheated applications, turbine
casings are nade from which of the
followi ng naterials?

1. Carbon mol ybdenum st eel

2. Cast carbon steel

3. Brass

4. Cast iron

What is the primary purpose of a

turbine rotor?

1. To carry the noving bl ades that
convert the steamis kinetic energy
to rotating mechanical energy

2. To convert nechanical energy to
potential energy

3. To carry the stationary bl ades
that convert the steanis Kkinetic
energy to chemical energy

4. To convert kinetic energy to
hydraul i ¢ energy

The rotor of every turbine must be
positioned radially and axially by

what means?
1. Brushes
2. \Wedges
3. Spaces

4. Bearings



3-41.

3-42

3-43

3- 44.

3- 45.

3-46.

Bearings are generally classified in
whi ch of the follow ng ways?

1. Rotating or stationary

2. Stationary surface or rotating

3. Sliding surface or rolling contact
4. Hard or soft

Whi ch of the followi ng devices are

used to prevent the |eaking of steam
out of or air into the turbine casing
where the turbine rotor shaft extends
t hrough the turbine casing?

1. Rubber
2. Baffles
3. Steam deflectors

4. Shaft packing gl ands

gasket s

Carbon packing rings nount around the
turbine shaft and are held in place by

which of the follow ng devices?
1. Springs

2. Spacers

3. Washers

4. Bolts

Nor mal |y, what
“super heat

does the term
control boiler” identify?

1. A single-furnace boiler

2. A doubl e-furnace boiler

3. An auxiliary boiler

4. A natural-circulation boiler

The steam drumis a cylinder |ocated
at what boiler position?

1. At the top of the boiler

2. At the bottom of the boiler

3. On the left side of the boiler

4. On the right side of the boiler

How are headers on a boiler

identified?

1. By their shape

2. By their size

3. By their location
4. By their color
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3-47.

3-48.

3-49.

3-50.

3-51.

The bottom bl omdown val ves shoul d

never be opened on a steaning boiler
for which of the followi ng reasons?

1. The circulation of the steam cycle

will be interrupted

2. The insulating firebrick will be
danmaged

3. The baffle naterial will warp

4. The air casing will crack

At each end of the steam drum are a

nunber of large tubes that lead to
the water drum and sidewall header.
What are these tubes called?

1. Sidewal!| tubes

2. Cenerating tubes
3. Bottom bl ow tubes

4. Downconers

The sidewall (water wall) tubes in a

boi l er serve what function?

1. They heat the side wall of the
furnace

2. They cool and protect the aide
wal | of the furnace

3. They cool and protect the soot
bl ower

4. They heat the plastic chrone ore

The cycl one steam separators renove
noi sture from the steam how is this
acconpl i shed?

1. By the steamflowing in a straight
pat h

2. By an internal fan or bl ower

3. By the up and down novenent of the
separators

4. By the steam spinning or
di rection

changi ng

In sone boilers, the superheater
headers are installed parallel wth
the water drum and the tubes are
installed vertically, Wat are these
superheaters called?

Paral l el superheaters
Hori zontal superheaters
Vertical superheater
Modi fied superheaters

PoOnpPE



3-52.

3-53.

3- 54.

3- 55.

3- 56.

As steam passes through the 3-57.
desuperheater, it is cooled for use in
which of the follow ng systens?
1. The econoni zer
2. The auxiliary steam systens
3. The main steam system
4. The water wall tubes
The desuperheater nmay be |ocated
either in the steam drum or what other 3-58.
| ocation?
1. The water drum
2. The econom zer
3. The registers
4. The ductwork
The furnace, or firebox, is the large 3-59.
space where air and fuel are mxed for
the fire that heats the water in which
of the follow ng conponents?
1. Drums
2. Tubes
3. Headers
4. Al of the above
3- 60.
A forced draft blower is a large

volume fan that can be powered by an
electric notor or what other source?

1. A gas-driven engine

2. A two-stage hydraulic notor
3. A steam turbine

4. An auxiliary

The return-flow atom zer provides a

constant supply of fuel-oil pressure.

Any fuel oil not needed to neet steam
demand is returned to what |ocation?

1. The whirling chanber

2. The fuel-o0il service tank

3. The econoni zer

4. The desuperheater
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The vented-plunger atomizer is unique
in that it is the only atom zer in
use in the Navy that has which of the
follow ng features?

Movi ng parts
Stationary parts
A steam supply
An oil supply

Pobpe

In nost boilers, what is used to

light fires?

A firing cap
Flint

A torch

Friction igniters

PowbdpE

For specific instructions on boiler

l'ight-off procedures, what should you
refer to?

NSTM Chap 555

Your ship’'s ECSS
NSTM Chap 505
NAVOSH Program Manual

PwbdE

For information on auxiliary boilers,
you should refer to which of the
followi ng publications?

NSTM Chap 555
NSTM Chap 505
NSTM Chap 254
NSTM Chap 221

PwbhpE
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